Dynamics of meiotic prophase I during spermatogenesis: from pairing to division.
This review focuses on recent developments in our understanding of meiotic chromosome behavior in mammalian spermatogenesis, with a special emphasis on prophase I events in the best characterized organism, the laboratory mouse. The dynamics of chromosome movement prior to pairing and synapsis of chromosomes are complex and implicate function for both centromeres and telomeres in getting homologous chromosomes together in intimate synapsis. Likely candidates for mediating pairing and recombination include a host of proteins implicated in DNA repair and recombination, which have been shown to localize to the synaptonemal complex during meiotic prophase I. Precocious induction of meiotic metaphase in cultured pachytene spermatocytes has led to new information about requirements for MPF and topoisomerase II activity during the transition from meiotic prophase to metaphase. Together, the studies reviewed here increase our understanding of how chromosomes get together with their homologous partners and how these partners subsequently come apart.